Interference of the CadC regulator in the arginine-dependent acid resistance system of Shigella and enteroinvasive E. coli.
A typical pathoadaptive mutation of Shigella and enteroinvasive Escherichia coli (EIEC) is the inactivation of the cad locus which comprises the genes necessary for lysine decarboxylation, an enzyme involved in pH homoeostasis. In E. coli, the cadBA operon, encoding lysine decarboxylase (CadA) and a lysine cadaverine antiporter (CadB), is submitted to the control of CadC, a positive activator whose gene maps upstream the operon, and is transcribed independently from the same strand. CadC is an integral inner membrane protein which acts both, as signal sensor and as transcriptional regulator responding to the low pH and lysine signals. Analysis of the molecular rearrangements responsible for the loss of lysine decarboxylase activity in Shigella and EIEC has revealed that the inactivation of the cadC gene is a common feature. The 3 major adaptive acid resistance (AR) systems - AR1, AR2, and AR3 - are known to be activated at low pH by Shigella and E. coli, allowing them to withstand extremely acid conditions. In this study, evaluating the survival of S. flexneri, S. sonnei, and EIEC strains complemented with a functional cadC gene and challenged at low pH, we present evidence that CadC negatively regulates the expression of the arginine-dependent adaptive acid-resistance system (AR3), encoded by the adi locus while it has no effect on the expression of AR1 and AR2 systems. Moreover, since our results indicate that in enteroinvasive strains the presence of CadC reduces the expression of the arginine decarboxylase encoding gene adiA, it is possible to hypothesize that the loss of functionality of lysine decarboxylase is counterbalanced by a higher expression of the adi system, and that CadC, besides specifically affecting the regulation of the cadBA operon, is also relevant to other systems responding to low pH.